I.
Only the Large Survive?
A host of regulatory changes have swept through the banking industry over the last two decades, including branching deregulation and financial modernization. An explicit assumption behind many of these changes is that constraints on banks' activities prevented them from fully exploiting economies of scale and scope. The 1994 RiegleNeal Interstate Branching Act was the culmination of a more than 20-year process of removing geographical constraints. The falling barriers allow banks to exploit economies of scale by freely expanding both within and across state lines. In addition, the GrammLeach-Bliley Act of 1999 (Financial Modernization Act) repealed the Glass-Steagall Act and allows bank holding companies to expand more easily into related financial activities. This legislation removes restraints on economies of scope, allowing banking organizations to cross-sell financial products such as credit, insurance, and securities underwriting and brokerage services.
Banking research and ongoing consolidation in the banking industry present a paradox. Conventional research suggests that scale and scope economies in the banking industry are small; yet, bank mergers occurred at a dizzying pace in the 1990s, and large bank holding companies pushed for approval to merge with brokerage and insurance companies, presumably to exploit economies of scope. If scale and scope economies are small, why are so many banking organizations expanding in size and across product lines?
The survivor principle (Stigler, 1958 ) offers a simple, yet often over-looked approach to measuring so-called economies of integration (Keeler, 1989) . Economies of integration include all of the benefits from size increases, regardless of their sources.
This approach, then, might detect size economies that other approaches miss.
Application of the survivor principle to the banking industry suggests that economies of integration are quite large. Specifically, the market share of banks with more than $10 billion in inflation-adjusted assets surged between 1984 and 2002 while the market share of banks in all other size categories declined. Elimination of branching restrictions, especially at the state level, seemed to play an especially important role in fueling the consolidation of bank assets. The survivor principle also suggests, somewhat
unexpectedly, that while the number of community banks will continue to decline, community banks of all sizes are likely to remain viable in the long run.
A likely explanation for the paradoxical findings of significant economies of integration and small cost economies is that the benefits that banks derive from growing in size come from sources other than cost efficiencies. The challenge for researchers is to identify these sources. Likely candidates include revenue efficiencies, diversification benefits, the too-big-to-fail subsidy, and international prestige.
II. Standard Measures of Scale and Scope Economies in Banking
Economic researchers have studied returns to scale in banking extensively and most conclude that the average cost curve has a relatively flat U-shape. Scale economies exist for banks with assets less than, say, $300 million, but diseconomies set in for banks with between $2 billion and $10 billion in assets (Berger, 1993) .
Because theory does not provide a single methodology to measure scale and scope economies, researchers have taken numerous approaches. If the different methodologies provided consistent answers, we could be more confident in the results. Unfortunately, the results vary significantly and they depend critically on the assumptions made.
One crucial assumption in measuring economies of scale is the functional form of the cost function. The most common approach, a translog function, estimates the flat Ushaped curves commonly reported in the literature. However, this specification performs poorly when applied to banks of all sizes, especially when sample banks have significantly different product mixes. McAllister and McManus (1993) show that specification bias accounts for the decreasing returns to scale typically found in studies utilizing the translog function. Rather than using the translog, they use nonparametric techniques to fit an average cost curve and find that minimum average scale is achieved at banks with $500 million in assets; diseconomies of scale do not set in over their entire bank sample, which includes banks with up to $10 billion in assets. Mitchell and Onvural (1996) find similar results for large banks using a Fourier Flexible function.
Another critical assumption is the definition of output. As with many other service industries, defining the level of bank output is not a trivial exercise. Fortunately, Humphrey (1990) finds scale economy results are not particularly sensitive to traditional output measures such as deposits and loans. Jagtiani et. al. (1995) include off-balancesheet products in the output specification. In particular, they account for guarantees, foreign currency transactions and interest rate transactions. The authors find that inclusion of such products does not change their finding of small scale economies.
Risk reduction is another dimension that often goes unmeasured in the scale economies literature. Larger banks may benefit significantly from product and geographic diversification, which reduces their risks, holding expected profits constant.
Such banks can reduce their capital levels (subject to regulatory requirements), reducing the cost of capital. McAllister and McManus (1993) find that so-called financial returns to scale are significant; inclusion of this risk benefit increases returns to scale estimates for small banks and eliminates significant diseconomies of scale among large banks.
Other researchers have also found that size is a significant risk-reducing factor at banks. (Emmons, Gilbert and Yeager, 2004) Even more serious difficulties arise in measuring economies of scope. Because most banks produce similar products, few observations exist on differing output arrays to statistically discern the costs of joint production from the costs of producing a single product. In addition, the results are even more sensitive than scale economy measures to the cost function chosen. Because the translog cost function is multiplicative in outputs, it predicts costs of zero for firms that do not produce the entire array of products (Berger, 1993) . Thus far, researchers have not been satisfied with alternative cost functions.
Measurements of economies of scope are also highly sensitive to the use of data not on the efficient frontier.
An additional complexity is employing a methodology that comprehensively captures all the scope-efficiency gains. Studies of cost functions focus solely on average costs; however, scope economies may be more important on the revenue side of the income statement. Larger banks may be able to generate additional revenues by offering joint products rather than specializing in one output. For example, a bank that produces both lending and brokerage services may generate more revenue than two firms which produce each of these products separately. Akhavein et. al. (1997) estimate efficiencies using a profit function (which accounts for revenue and cost efficiencies) and find that merged "mega-banks" significantly increase efficiency. Most of the improvement is from increasing revenues, not from cost changes.
An alternative approach to measuring scale and scope economies is to examine efficiency gains from bank mergers. If economies exist, then, given the appropriate time to reorganize, a post-merger bank should be more efficient than the pre-merger banks.
Once again, most studies find that efficiency gains are small, suggesting that economies of scale and scope are not significant.
The most common approach to measuring efficiency gains from mergers is to compare pre-and post-merger financial ratios. Rhoades (1993) analyzes the efficiency of horizontal bank mergers-those that a priori would be the most likely candidates for efficiency gains-between 1981 and 1986 by examining various expense ratios. He finds no evidence of efficiency gains. Studies that do find significant economies find most of the benefits on the revenue side. Cornett and Tehranian (1992) , for example, find that merged banks produce superior cash flow returns due to their improved ability to attract loans and deposits.
Several authors have criticized comparison of pre-and post-merger financial ratios. Calomiris (1999) argues that post-merger performance evaluations must specify
counterfactual benchmarks of what the bank's performance would have been if no merger had taken place. This procedure introduces selectivity bias in that only the merged banks are observed. In addition, the researcher must choose a time horizon over which gains are realized. If the horizon is too short, then potential benefits are missed. Peristiani (1997) argues that ratio comparison fails to account for X-efficiency gains. Using the standard translog cost function, he finds that post-merger performance depends on the ability of banks to strengthen asset quality; no evidence is found to support efficiency gains.
In sum, researchers have tried different approaches to measuring scale and scope economies at banks. The results generally fail to find evidence of significant economies, despite the growing asset concentration of commercial banks. In addition, the results depend critically on the technical assumptions, a problem that the survivor principle avoids.
III. The Survivor Principle
The survivor principle is derived from microeconomic principles: the most efficient firms survive in the long run. The advantages of the survivor principle are simplicity and comprehensiveness. To apply the survivor principle, one must segment the industry by size and then observe what happens to market share through time in each size category. Those categories in which market share is growing over time presumably are more efficient than categories in which market share is shrinking.
The seminal article on the survivor principle was published by Stigler (1958) , who argued that traditional accounting methodology failed to capture important scale and scope economies. Subsequent authors have applied this technique in manufacturing (Saving, 1961; Weiss, 1964) , health care (Frech and Ginsberg, 1974) , trucking (Keeler, 1989) , and insurance (Blair and Vogel, 1978; Blair and Herndon, 1994) .
The survivor principle is comprehensive; it captures the economies of integration, or all ways in which a large bank can be more efficient than a smaller bank. Economies of integration include scale and scope economies, but they also include revenue efficiencies and any other environmental or regulatory factors that have changed during the sample period. Therefore, this technique is not subject to the criticism of other methodologies that important economies are missed.
Besides being comprehensive, the survivor principle is specification-free; that is, the results do not depend on a particular cost or profit function. An important assumption, however, is the definition of output. For the banking industry, I choose bank assets because asset size is highly correlated with traditional output measures such as loans and deposits. In addition, the literature specifies bank scale and scope economies by asset size. The results, therefore, can be compared more easily to results from other methodologies. Because assets do not account for off-balance-sheet activities, I devise a methodology to include such services.
The survivor principle has at least four limitations when applied to banking. A final limitation of the survivor principle is that it considers only private costs and benefits with no concern for social efficiency (Frech and Ginsburg, 1974) . For example, a bank that gains market share over time may simultaneously attain considerable monopoly power. The survivor principle argues that such firms are always more efficient precisely because they have survived and weeded out their competitors.
As a practical matter, the U.S. banking system is believed to be highly competitive;
inefficiencies from monopoly behavior are likely to be small.
IV. Application of the Survivor Principle to Banking
I apply the survivor principle to the banking industry between 1984 and 2002, examining market trends over six-year intervals. This 18-year period is long enough to observe meaningful changes in market share, although banking organizations certainly are still responding to branching and product deregulation.
Based on prior scale economies research, I group banks into five size categories based on assets. The smallest category includes banks with fewer than $100 million in assets. Other size categories range from $100 million to $300 million in assets, $300 million to $1 billion, and $1 billion to $10 billion. The largest category includes banks with more than $10 billion in assets. Assets are deflated by an index constructed from nominal GDP growth, using 1993 (the mid-point of the sample) as the base year. Such an index accounts both for inflation and real growth in the banking sector so that a bank will remain in a certain size class if it grows at the same rate as nominal GDP.
The results show that economies of integration are significant for banks with more than $10 billion in assets. Table 1 Another interesting trend revealed in Table 1 is that banks with assets between $1 billion and $10 billion roughly held their market share until the 1996-2002 interval. A large portion of the decline between those years certainly was due to full enactment of interstate branching deregulation. The implication is-with the caveat that we are still in the short run in the deregulated environment-that interstate branching deregulation is allowing banks with assets greater than $10 billion to exploit significant economies of integration.
IV.1. Accounting for Off-Balance-Sheet Assets
Because bank output is proxied with assets, the analysis thus far has excluded offbalance-sheet activity, which often appears on financial statements as noninterest income.
As Boyd and Gertler (1993) Results for all commercial banks are reported in Table 2 . Inclusion of off-balance sheet activity has essentially no effect on measured economies of integration. Banks with assets greater than $10 billion gained market share rapidly, while the market shares of banks in all other size categories declined precipitously. This result should not be surprising because large banks have been at least as active in off-balance sheet activities as smaller banks. In sum, inclusion of offbalance-sheet activities only exaggerates the asset concentration in larger banks relative to the concentration shown in Table 1 .
IV.2. Application of the Survivor Principle to Holding Companies
Thus far, I have applied the survivor principle to bank-level data. However, bank holding companies (BHCs) exist in part to capture gains from economies of integration that were elusive to a particular bank prior to deregulation. Previous to the 1994 ReigleNeal Interstate Branching Act, bank holding companies were the only entities legally able to operate across state lines by owning bank subsidiaries. Consequently, focus on banklevel data may miss some of the scale and scope economies from which holding companies previously benefited. In addition, the survivor principle identified massive growth in banks with more than $10 billion in assets between 1996 and 2002. Much of this activity could have resulted from holding companies simply merging subsidiaries into a single bank charter.
I consolidated bank assets by top-tier holding company, excluding non-bank holding company assets to focus more narrowly on scale economies in the banking industry, and because data on certain holding company non-bank assets are unavailable.
I also excluded banks not affiliated with holding companies. This exclusion has little effect on aggregate banking assets. As of December 2002, 6,371 of the 7,764 banks were affiliated with holding companies, accounting for 97 percent of all banking assets. The first time period of the holding company analysis begins in 1986 rather than 1984 due to data limitations. Results of the survivor principle applied to holding companies appear in Table 3 . Clearly, the removal of geographic restrictions led BHCs to consolidate banks after 1994.
A more surprising result is that holding companies with less than $1 billion in assets exhibit essentially constant returns to scale. The clear loser in market share is the $1 billion to $10 billion asset range. Although bank-level economies of scale and scope are overstated for the later years in Table 1 due to holding company affiliations, the Table 3 results confirm the existence of economies of integration between 1986 and 2002.
IV.3. Economies of Integration at Community Banks
A difficulty in applying the survivor principle to the entire banking industry is that we may be identifying local maxima instead of global maxima. To apply the survivor principle to community banks, I eliminate all banks with assets greater than $1 billion (adjusted for nominal GDP growth) in each year. 1 The sample is split into four size categories, with the largest size ranging from $500 million to $1 billion. Although this analysis ignores the decline in market share from banks moving from less than $1 billion in assets to more than $1 billion in assets, it highlights market share trends within the community bank sector. If economies of integration at community banks are significant, we should observe smaller community banks losing market share to larger community banks. The results reveal only slight economies of integration at community banks. Table 4 shows that market share for banks with less than $300 million in assets declined 
where P i is the probability of market share increasing between two pre-defined time periods for class i; Size is the average assets of the aggregated observation; Intra and Use of bank-level data in equation (1) leads to inefficient estimation because the survivor principle can only be usefully applied to broad classes of firms based on size.
The technique is not precise enough to predict, for example, that a $300 million bank should survive relative to a $290 million bank. 3 However, to have enough degrees of freedom to separate asset size from deregulation, we need to have a larger number of size classes than five-the number of classes we used in the standard technique above. I divide the sample into 11 size classes, with up to eight observations per class. The details for stratifying the sample into classes and observations are in the Appendix.
I run regression equation (1) during three time periods, 1986-1990, 1990-1994 and 1986-1994 because better-managed banks expanded at the expense of the less efficient ones.
Removal of interstate banking restrictions also produced a positive, but smaller, benefit. Note: ***,**,* significant at the one, five, and ten percent levels, respectively.
VI. Conclusion
A paradox within the banking literature is that the mega-banks continue to increase market share even as research shows that scale and scope economies in banking are small. Application of the survivor principle to the banking industry shows that large banks-those with more than $10 billion in assets-have exploited significant economies of integration between 1984 and 2002. The market share of these banks has grown rapidly over the sample period, while the market shares of banks in other size categories declined sharply. These results hold after accounting for off-balance-sheet activities and holding company affiliation.
The sample period in this study covers a period of unprecedented deregulation.
Although the survivor principle cannot, by itself, separate scale economies from deregulation, a technique modified from Keeler (1989) finds that deregulation over the 1984 to 1994 period, especially intrastate branching deregulation, seemed to play an important role in fueling large bank growth. Banks in states that deregulated more quickly gained market share relative to banks in states that deregulated more slowly.
The dominance of large banks, however, does not necessarily imply that community banks are on the verge of extinction. Although the number of community banks has declined sharply since 1984, the market shares of small and large community banks within the community banking sector have remained relatively constant. In other words, the smallest community banks appear to be as viable as the largest community banks, suggesting that banks of all sizes will continue to play a role in the banking system of the future.
Although the application of the survivor principle to banking cannot resolve the scale economies paradox in banking, it does suggest that conventional estimates of scale and scope economies are missing key elements. One possible explanation is that the benefits to bank size accrue from revenue economies rather than cost economies. Or perhaps large firms derive meaningful political benefits and/or international prestige that allow them to conduct significant international activities. Finally, size may allow banks to benefit from an implicit too-big-to-fail subsidy or to reduce risk by achieving greater diversification. Of course, it may also be the case that recently merged banks will begin to shrink once they realize that the expected scale and scope economies are not forthcoming. Whatever the reason, researchers must find an explanation for the growth in bank size that is consistent with both the cost literature and the survivor principle.
Appendix 1
The methodology for stratifying the bank sample into observations for use in regression analysis proceeded as follows. I selected a time period long enough to capture a reasonable degree of change in the industry-beginning with the 1986 to 1990 periodand split the sample into eight groups based on the intrastate and interstate deregulation environment that the bank operated in and whether the bank was part of a BHC. Because assigned a value of one, zero otherwise.
It is important to understand how mergers influence the construction of the sample. Suppose that a large bank merged with another large bank in the same observation, a within-observation merger. Instead of assigning a value of one to the takeover bank and a value of zero to the now-defunct bank (which we would have done
